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Executive Summary

The deployment of artificial intelligence (Al) across the pharmaceutical value chain—from pharmacovigilance
(PV) and regulatory affairs to manufacturing operations—is rapidly shifting from theoretical potential to
measurable business impact. However, capturing quantitative ROl (Return on Investment) and payback
periods remains a key challenge. The examples below mix selected reported operational gains with illustrative
financial calculations and prospective scenarios. Treat them as use-case-specific evidence: McKinsey cautions
that few pharmaceutical companies have seen the largest smart-quality benefits (McKinsey). For example,
leading PV teams report up to 80% efficiency improvements in safety case workflows with Al automation
(www.drugdiscoverytrends.com). In regulatory affairs, PwC describes a scenario in which a mid-sized pharma
company may reduce submission preparation time by 60% through Al tools (PwC). In manufacturing, Johnson
& Johnson India cut unplanned downtime by 50% and Cipla reduced changeover time by 22% through Al-
driven integration (aiglabs.ai). In one illustrative PV calculation, annual benefits of $250K less annual
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technology costs of $150K leave $100K: a 66.7% annual net-benefit-to-cost ratio (Rajaram J.). These annual
figures do not specify an initial investment or establish a payback period; payback requires the initial outlay
and subsequent net cash flows (ACCA).

Critically, achieving such outcomes requires rigorous ROI frameworks: defining clear KPIs, establishing
baselines, and tracking both direct savings (labor, error reduction) and indirect gains (compliance risk
mitigation, faster market entry). Workshops and reports emphasize that quantifying ROI is central to Al
adoption: without concrete metrics, Al projects often stall or fail to scale (ciberspring.com). Despite the hype,
real-world evidence now demands proof of value. Pharma executives are increasingly demanding calculator-
like precision: for instance, translating “6 weeks saved” directly into “$X million accelerated revenue” speaks
the language of ROI that leadership understands (www.linkedin.com). This report synthesizes historical
context, current data, and expert analyses to provide a comprehensive guide to building a Pharma Al ROI
Calculator. We examine key use cases in PV, regulatory, and manufacturing; present empirical data and case
studies; discuss ROI drivers and methodology; and outline future implications. All claims are backed by
industry sources and research to ensure a rigorous, data-driven perspective.

Introduction and Background

Pharmaceutical innovation has always balanced scientific advancement with high costs, rigorous regulation,
and patient safety. In recent years, digital transformation and Al have promised to streamline this balance.
Al-driven tools—from machine learning in drug discovery to natural language processing in safety monitoring
—now touch virtually every stage of the pharma lifecycle. Pharma companies are channeling billions of
dollars into Al projects across R&D, clinical trials, PV, regulatory affairs, and manufacturing (ciberspring.com).
Yet, regulatory scrutiny and fiscal pressures are forcing a new discipline: measuring the financial and
operational returns of these technologies. Senior leadership increasingly asks not “Can we do it?” but “Is it
worth it?” in terms of ROI and payback.

The pharmaceutical industry has unique ROI considerations. Each day of delay in approvals can cost a
blockbuster drug upwards of $1 million in lost sales (numantratech.com), and each quality failure (e.g. a
batch rejection) can cost tens of thousands of dollars. Thus, speed and accuracy directly translate into
monetary value. FDA describes rejection notices for eCTD validation errors (FDA). For the ROl model, record
technical rejection events separately from documented rework expenditure and any product-specific launch-
delay scenario; assign no default penalty or fixed cost per rejection. For external safety-report context, FDA
cautions that AEMS data alone do not indicate a drug’s safety profile (FDA). Use dated, documented company
case volumes to estimate PV workload and staffing costs.

Table ROI Metrics and Example Improvements (below) highlights representative Al-driven improvements
across PV, regulatory, and manufacturing that underpin ROI. Notably, operational gains (time saved, errors
eliminated) are readily quantified in man-hours or dollars, while strategic gains (risk reduction, faster time-to-
market) often yield implicit financial upside. A robust Al ROI framework blends quantitative metrics (costs,
time, error rates) with qualitative benefits (compliance confidence, employee satisfaction).
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Investigations by consulting firms and internal digital councils underscore that efficiency gains and cost
savings are top priorities for Al ROI, but cultural and measurement barriers persist. In Indegene’s
Pharmacovigilance Digital Council survey, this KPI question had 10 respondents: 60% selected efficiency
gains and 50% selected cost savings. These percentages describe those participants rather than a
representative industry estimate (Indegene, p. 3). Yet “justifying Al ROI” ranked as the biggest hurdle to
funding (default-uat.indegene.com). Similarly, ClI Life analysts note that many firms treat Al as a buzzword
rather than a business driver until ROI is proven (ciberspring.com). The trend is shifting: early Al pilots without
clear metrics often fizzle, whereas projects anchored to business KPls (cycle times, error rates, revenue
impact) are expanding (ciberspring.com).

Defining Metrics and Payback. Keep the annual operating comparison separate from investment recovery. In
the illustrative PV example, ($250K annual benefits — $150K annual costs) / $150K annual costs = 66.7%, an
annual net-benefit-to-cost ratio (Rajaram J.).

For payback, record the initial cash investment separately and accumulate incremental cash inflows and
outflows by period until that investment is recovered. Exclude noncash depreciation and amortization; the
timing of cash flows matters. Initial investment divided by constant annual net cash inflow is a shortcut only
when the cash-flow pattern supports it. The PV example supplies no separate initial outlay, so its payback is
undetermined (ACCA).

Building a useful Al ROI calculator also means capturing domain-specific factors. For PV, inputs might
include annual volume of case reports, average processing time or cost per case, and error rates; for
Regulatory, inputs include number of filings, time per submission, rejection rates, and cost per regulatory
FTE, for Manufacturing, inputs cover production downtime, failure rates, yield losses, and labor for quality
checks. The outputs should report ROI percentage, payback time, and breakdown of savings (e.g. labor vs
rework). Vendors and consultants (e.g. IntuitionLabs, AiQ Labs) have begun publishing industry-specific ROI
guides and calculators (aiglabs.ali), reflecting the growing demand for quantifiable business cases.

Overall, this report synthesizes historical context, metrics frameworks, detailed case studies, and data analysis
to answer: What payback periods and ROI can pharma companies expect when applying Al to PV, regulatory,
and manufacturing? The answer will help leadership make data-driven investment decisions and align Al
projects with strategic goals.

ROI Frameworks and Metrics in Pharma

Quantifying ROI begins with establishing the framework and metrics that capture value. Across PV,
regulatory, and manufacturing, common threads emerge:

« Cost Savings: Reduction in labor and error-correction costs. Metrics include labor-hours saved,
headcount reduction, or dollars avoided (e.g. fines, rework) (www.linkedin.com) (numantratech.com).
For instance, automating data entry in PV replaced tedious manual work, directly saving tens to
hundreds of thousands of dollars in labor each year (www.linkedin.com).
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» Time Efficiency: Shorter cycle times for critical processes. This includes faster case processing (PV),
quicker document preparation (regulatory), and reduced equipment downtime or changeover
(manufacturing). Speed gains translate into financial value by increasing throughput or speeding
revenue. For example, CI Life notes that accelerating FDA review by even weeks can unlock tens of
millions in earlier sales (www.linkedin.com).

« Quality and Compliance: Fewer errors, rejections, and deviations. For eCTD submissions, FDA
describes rejection notices identifying validation errors (FDA). In the calculator, separate technical
rejection counts from measured rework expenditure and independently documented launch-delay
scenarios. In manufacturing, reducing defects increases yield and avoids scrap or recalls. While some of
these impacts are intangible, they often have proxies (e.g. “audit hits” prevented).

» Resource Optimization: Better allocation of staff to high-value tasks. Measured as FTE hours
reallocated. For example, automating rote PV tasks freed hundreds of PV professional hours for signal
analysis, a value-add that can be partially quantified by the shifted FTE cost (numantratech.com).

« Scalability: Ability to handle growing volume without proportional cost. This is often a longer-term
benefit (e.g. handling doubling of case volume with minimal new hires).

Notably, ROI for Al projects often differs from traditional cost-savings projects, because benefits accrue
repeatedly (every case, every submission). Early adopters emphasize baseline metrics: recording current
performance is critical. As one expert put it, “If adverse event case review takes 14 hours on average, this
becomes your benchmark” (ciberspring.com). Then track improvements (e.g. to 9.1 hours) month-over-month.
Dashboards and governance ensure credibility.

To implement, many companies use stepwise methods: define 3—5 core metrics per use case (covering
financial, operational, compliance), set baselines, deploy Al, and measure changes (ciberspring.com). The
examples below outline typical metrics and formulas. For example, in PV one would track cost per case = total
PV budget / cases; processing time TAT, error rate; etc. ROl is then computed as (Total Annual Benefits —
Annual Costs) / Annual Costs.

Both ROI (percentage) and payback (time) should be reported. ROl communicates scale (“66%") while
payback resonates in business terms (“18 months”). Multi-year NPV analyses may also be used, especially for
large platforms, but foundational ROl must be clear first. Importantly, ROl assessments must include all costs:
software/hardware, implementation, integration, validation, and ongoing support (www.linkedin.com). Omitting
change-control or validation can grossly overstate ROI.

Finally, intangible factors (improved compliance reputation, employee engagement) should be noted
qualitatively, even if not included in the ROI formula. While hard to quantify, they affect executive buy-in.
Leading practices include documenting these qualitatively and, where possible, triangulating proxies (e.g.,
audit findings reduced). As one board advisor notes, showing ROI is not enough—you must narrate it in
business terms (e.g. “saved 6 weeks enabling $X of extra revenue”) so leadership understands the strategic
value (www.linkedin.com).
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Pharmacovigilance (PV) Use Case ROI

PV Operations and Challenges

Pharmacovigilance is the systematic monitoring of pharmaceutical safety. It involves collection, evaluation, and
reporting of Individual Case Safety Reports (ICSRs) and signals. Use dated case counts and processing
measurements for workload estimates. FDA cautions that AEMS data alone do not establish a drug’'s safety
profile (FDA).

Key PV processes include case intake, triage, data entry, causality assessment, reporting to regulators, and
periodic safety reporting. These tasks are repetitive, labor-intensive, and error-prone. Beyond sheer volume,
complexity arises from global regulations and the need for 24/7 operations. For example, a mid-size pharma
might process 10,000 ICSRs per year with a team of dozens. The cost per case (staff cost, overhead) can be
substantial, and delays risk non-compliance.

Regulators expect timely reporting: missing timelines can trigger fines. Moreover, quality is paramount:
inconsistency or missing details in ICSRs can lead to queries by agencies. Thus, PV ROl is driven by both
efficiency and error-avoidance.

Al/Automation in PV

Al technologies are increasingly applied to PV tasks:

« Natural Language Processing (NLP) for case intake: automatically extracting adverse event data from
diverse sources (emails, literature, social media) (www.linkedin.com) (www.drugdiscoverytrends.com).

* Robotic Process Automation (RPA)/rule-based scripts for data entry and validation: auto-filling case
fields, checking for missing data, etc (www.linkedin.com).

« Machine Learning for case triage and signal detection: prioritizing serious cases, flagging unusual
patterns.

« Computer Vision for processing paper documents like FDA 3500 or CIOMS forms.

« Automation of reporting: automatically generating ICSR submissions or regulatory reports.

These tools aim to make PV “touchless” and scalable. For example, one ArisGlobal report notes that leading
PV teams have achieved up to 80% efficiency gains in key workflows (case intake, processing, review,
submission) by deploying AI/ML models (www.drugdiscoverytrends.com). In practice, many PV leaders
implement pilots on high-volume tasks (e.qg. literature screening or data entry) and plan a phased rollout.

Measuring PV Automation ROI

The ROI of PV automation can be substantial. The direct benefits include:

» Labor cost reduction: By automating case processing, companies can handle more cases per FTE.
For instance, automating routine data entry can save thousands of staff-hours. One analysis estimated
$200,000/year in labor savings for a mid-sized PV operation by automating intake and reporting
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(www.linkedin.com).

« Error reduction: Automated validation can catch discrepancies before submission. In our example,
restricting errors saved $50,000/year in avoided compliance rework (www.linkedin.com).

» Faster TAT: Shorter turnaround times (TAT) improve compliance and signal responsiveness. For
example, if case processing time drops 35% (from 14h to 9.1h per case (aiglabs.ai)), safety reports are
filed well ahead of deadlines.

« Scalability: The same system can handle rising case volumes without equivalent staffing increases.
Cost per case effectively falls as volume increases.

« Indirect benefits: including improved quality of case narratives, higher employee morale (since tedious
work is reduced), and possibly quicker product life-cycle decisions based on safety trends.

The illustrative PV calculation assumes 10,000 cases annually, $200,000 in annual labor benefits and $50,000
in annual error/rework benefits, against $150,000 in annual technology costs (Rajaram J.). These are scenario
figures, rather than a documented client result.

Item Amount Basis

Annual Labor Benefits $200,000 Scenario assumption

Annual Error/Rework Benefits $50,000 Scenario assumption

Total Annual Benefits $250,000 Sum of benefits

Annual Technology Costs $150,000 Annual cost in the source example

Net Annual Benefit $100,000 $250,000 - $150,000

Annual Net-Benefit-to-Cost Ratio 66.7% $100,000 / $150,000

Payback Period Undetermined Separate initial cash outlay and cash-flow timing not specified

For an investment appraisal, separate upfront implementation and validation cash payments from recurring
operating payments. Do not include amortization as a cash outflow. Track cumulative incremental cash flows to
establish payback (ACCA).

<div id="table1"></div>

Beyond this example, additional PV ROI factors may include avoided agency fines and faster investigations
of safety signals. Even if hard to quantify, firms track secondary KPIs like cases handled per FTE and first-
pass accuracy. A robust ROI calculator for PV would allow input of variables such as “cases per year,”
“average labor hours per case,” “labor cost per hour,” and “automation efficiency gain (%)” to compute these
savings and resulting ROl/payback.

Case Study - PV Automation

Ciberspring uses a 14-hour adverse-event review baseline and a 35% cycle-time decline as separate
illustrations, rather than identifying a 3,000-case implementation (Ciberspring). Do not combine them with its
separate hours/outsourcing example as a measured client outcome.
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Best Practices for PV ROI

« Define Clear KPIs: Cost per case, TAT per case, and error rate are common. Goals like “reduce TAT by
30%” or “increase auto-acknowledgment to 90%” help quantify impact (www.linkedin.com).

« Establish Baselines: Rigorously measure current state (e.g., current case volume, average hours,
backlog) before Al.

« Pilot High-Volume Processes First: Focus on high-volume tasks (e.g. intake) where gains are
immediate (numantratech.com).

« Include All Costs: Ensure technology, integration, validation, and change-management costs are
included for a true ROI.

« Monitor Continuously: Use analytics platforms to track performance in real time and adjust (e.g.
retrain models) to sustain ROI.

» Report in Business Terms: Define baselines and document how measurements were captured before
translating improvements into financial claims (Ciberspring).

By following these practices, pharma companies can quantify payback periods and make data-driven
investment decisions for Al in PV.

Regulatory Affairs Use Case ROI

Regulatory Operations and Challenges

Regulatory Affairs (RA) teams are tasked with compiling and submitting the official documentation to health
authorities (e.g. FDA, EMA) for drug approvals, safety communications, and ongoing compliance. Core
activities include preparing electronic Common Technical Document (eCTD) submissions, briefing books,
labels, and correspondence. These tasks involve substantial manual work: formatting documents, ensuring
document completeness (e.g. bookmarks, hyperlinks), performing quality control (QC) checks, and responding
to agency queries.

FDA describes technical rejection notices when an eCTD validation error is identified; these notices specify the
error (FDA). Track technical rejection events, staff time spent correcting them, and actual rework expenditure
separately. Model launch-delay effects only with product-specific evidence connecting the submission problem
to a changed launch date and incremental cash flows. Do not assume a fixed rejection cost, resubmission
duration, daily lost-sales amount, or automatic fine.

Al/Automation in Regulatory Affairs

Al is being applied across regulatory tasks:

« Automated eCTD QC and Validation: Machine learning checks for missing elements, bookmarks, and
regulatory compliance metadata before submission (numantratech.com).

 Document Assembly: NLP and rule-based systems can auto-generate parts of submission sections
(e.g. pulling from clinical synopses or extracting data tables).
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« Intelligent Indexing & Search: Al-driven tools mine regulatory intelligence (global guidances,
precedents) to inform strategy, which indirectly speeds up dossier preparation.

« Case Management: Al workflows manage timelines, reminders, and integration with project
management.

Leading companies often start with high-impact pilots. For instance, building an Al engine to pre-validate
eCTDs against publisher-specific checklists. Another focus is Machine Learning for document drafting/labeling,
though this is nascent due to heavy compliance requirements.

Measuring Regulatory Automation ROI

Regulatory ROI has many parallels with PV but some distinct metrics:

« Submission Time Savings: Measure preparation cycle times before and after deployment. PwC
presents a possible 60% reduction in submission preparation time for a mid-sized company as a
prospective scenario (PwC).

« Error Rate Reduction: Track technical failures and rework against a measured baseline; the scenario
does not establish zero rejections or a fixed $80K saving per event.

« Labor Cost Avoidance: Count reductions in cash expenditure separately from staff capacity released.
A cost is relevant to a decision when that decision changes cash flow (ACCA).

« Accelerated Approvals: TATs for filings drop, bringing products to market sooner. If regulatory review
and approval happen 1-2 months earlier, the present value gain can be enormous (see example below).

« Strategic Output: Hours reallocated to higher-value tasks (drug labeling strategy, global lifecycle
planning). Tracking “FTE hours on strategy vs FTE on admin” is increasingly viewed as an ROl measure
(www.linkedin.com), albeit harder to monetize.

A survey and whitepaper note that RA teams often need to justify Al by monetizing speed: e.g. “Al shortened
submission prep by 6 weeks, enabling an earlier launch that will yield $X million in accelerated revenue”
(www.linkedin.com). This narrative approach resonates with leadership.

Case Studies in Regulatory ROI

PwC describes a prospective scenario in which a mid-sized pharma company may cut submission
preparation time by 60% through Al tools (PwC). Treat this as a planning possibility, rather than a measured
client result.

ROI Calculation Example: Regulatory

For this calculator, require a measured baseline rejection rate, an expected number of avoided events and
distinct cost categories before assigning benefits. Count formatting/QC labor once, and distinguish released
staff capacity from reductions in expenditure. ACCA defines a matter as relevant when the decision causes a
change in cash flow (ACCA on relevant costs).

Pharma & biotech Al consulting - Custom software - Data engineering Page 9 of 19


https://www.pwc.ch/en/insights/tax/pharma-life-sciences/ai-powered-reg-affairs.html
https://www.accaglobal.com/gb/en/student/exam-support-resources/fundamentals-exams-study-resources/f5/technical-articles/relevant-costs.html
https://www.linkedin.com/pulse/beyond-pilot-phase-measuring-true-roi-ai-regulatory-affairs-ian-crone-zj2ve#:~:text=%2A%20Time,to
https://www.linkedin.com/pulse/beyond-pilot-phase-measuring-true-roi-ai-regulatory-affairs-ian-crone-zj2ve#:~:text=%2A%20DON%27T%20SAY%3A%20,for%20our%20lead%20oncology%20asset
https://www.pwc.ch/en/insights/tax/pharma-life-sciences/ai-powered-reg-affairs.html
https://www.accaglobal.com/gb/en/student/exam-support-resources/fundamentals-exams-study-resources/f5/technical-articles/relevant-costs.html

IntuitionLabs

Specify upfront cash investment, recurring operating payments and the timing of realized benefits before
calculating cumulative cash flows. The original annual-cost assumptions do not establish a sub-year payback
(ACCA on payback).

Governance and Best Practices

Regulatory success demands trust in Al. Key practices include:

« Human-in-the-Loop (HITL): All Al outputs (like a draft QC report) are reviewed by a subject-matter
expert to create an audit trail (www.linkedin.com). For FDA-regulated electronic records, select
appropriate controls using a documented risk assessment and meet applicable predicate-rule
requirements (FDA).

« Clear KPIs Beyond “Facts and Figures”: Metrics such as First-Pass Approval Rate and Audit Finding
Reduction focus on quality assurance rather than just hours saved (www.linkedin.com).

- Baseline Documentation: Just as in PV, baseline performance (e.g. average submission time/cost)
must be documented pre-Al (ciberspring.com).

» C-Suite Language: Studies advise framing ROI in terms of revenue or risk. For instance, “Al reduced
15% of submission errors, shaving 6 weeks off approval, adding $Xm revenue” resonates far more than
“Al saved 500 hours” (www.linkedin.com).

« Pilot-to-Scale: Start with one division or product line, measure outcomes rigorously, then expand
proven use cases.

By tightly linking Al metrics to business outcomes and incorporating these ROI calculations into governance,
companies can make a compelling case for Al investment in regulatory affairs.

Manufacturing and Quality Use Case ROI

Pharma Manufacturing Overview

Manufacturing in pharma is capital-intensive, complex, and highly regulated. It encompasses drug substance
production, formulation, packaging, and quality control. Downtime on a manufacturing line can be
astronomically costly: even an hour lost for a sterile injectable line may translate to tens or hundreds of
thousands of dollars in lost production value and potential supply disruptions. McKinsey's report describes the
potential annual value of generative Al across the pharmaceutical industry value chain (McKinsey).

Quality management has traditionally been manual (paper batch records, end-of-line testing) and error-prone.
McKinsey reports that paperless workflows, optimized testing and automation have helped well-performing
labs improve speed (McKinsey) (intuitionlabs.ai). The industry is now moving toward Pharma 4.0: applying Al,
loT, and advanced analytics to factory operations. This includes Quality 4.0 initiatives like digital twins, real-
time monitoring, and automated documentation (intuitionlabs.ai) (intuitionlabs.ai).

Key pain points where Al applies include unplanned downtime (equipment failures), long production
changeover times (lost capacity), inventory imbalances, and labor-intensive QC testing.
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Al/Automation in Manufacturing

Major Al applications in pharma production include:

« Predictive Maintenance: |10T sensors + Al models detect equipment anomalies (vibration, temperature
trends) to schedule maintenance before failure. Many industries report 30-50% reductions in
unplanned downtime with predictive maintenance; J&J India’s Lighthouse plant cut downtime by 50%
using such Al models (aiglabs.ai).

« Process Optimization: Al analyzes process parameters in bioreactors or batch reactors to predict yield
or faults. This improves throughput and consistency.

« Computer Vision QC: Automated visual inspection of tablets or injectables for defects, improving first-
pass yield and reducing inspection labor.

» Supply Chain/inventory Forecasting: Machine learning models forecast demand and material needs
more accurately than spreadsheets. Assess forecasting improvements against measured time, cost and
error baselines before assigning savings (Ciberspring).

« Automated Documentation: Swapping paper batch records for digital capture and Al-assisted batch
review. Measure batch-record review time before and after deployment (Ciberspring) (intuitionlabs.ai).

In summary, manufacturing Al projects target efficiency (up-time, yields) and quality (fewer deviations, better
compliance). The ROI tends to be immediate in operations and production throughput, although R&D/trial
acceleration (outside scope here) can be huge too.

Measuring Manufacturing Al ROI

Manufacturing ROI can be illustrated by key metrics and examples:

» Downtime Reduction: In a hypothetical plant with 1,000 hours of annual unplanned downtime, a 50%
reduction would recover 500 hours of capacity. Value the decision using incremental cash flows, rather
than treating gross output value as cash profit: include the additional receipts and payments caused by
the change (ACCA).

« Changeover Time: CIPLA reported a 22% reduction in production changeover time after Al-driven
schedule optimization (aiglabs.ai). Shorter changeovers mean more batches per time and less idle
capacity. For example, shaving 2 hours off every 12-hour changeover saves 4 hours of active production
each day—adding up quickly in a 24/7 facility.

» Labor Productivity: Al-assisted quality checks and tracking can boost worker productivity significantly.
For instance, computer vision in quality control has shown ~30% improvements in yield and
throughput (aiglabs.ai), translating to fewer rejects and faster lines.

« Inventory Carrying Costs: Evaluate inventory changes through the additional receipts and payments
caused by the decision (ACCA). Enter measured changes in inventory, service levels and cash
expenditure; do not assume a standard stockout or excess-inventory reduction.

» QC Lab Productivity: Digital and automation technologies can improve productivity in pharmaceutical
quality-control labs (McKinsey). Use measured document-review effort and deviation rates for the
specific deployment when estimating its benefits.
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Taken together, these translate into hard cost savings and revenue impact. ACI "Al ROI calculator" would
include factors such as baseline downtime, yields, labor costs, and improvement percentages.

Case Study - Manufacturing ROI

« Johnson & Johnson (India) Lighthouse Plant: By integrating machine sensor data with Al for
predictive maintenance, J&J India halved its unplanned downtime (WEF). To assess payback, use the
initial investment and subsequent net cash flows (ACCA).

» Cipla (Global): After eradicating data silos and using Al analytics, Cipla reduced production
changeover time by 22% (WEF).

« Insilico Medicine: In its February 24, 2022 announcement, Insilico reported under 30 months from
target-discovery program initiation to the start of Phase | (Insilico Medicine). This is a clinical-
development milestone; FDA lists clinical research and drug review as distinct steps (FDA).

These cases illustrate that manufacturing ROI can be immediate and quantifiable. Table Domain
Improvements (above) summarizes some example outcomes.

ROI Calculation Example: Manufacturing

For a manufacturing cash-flow model, estimate incremental cash receipts and production payments from
additional output that can actually be sold, then subtract incremental Al operating payments. Released
capacity and gross sales value alone do not establish net cash benefits. Record initial equipment and
implementation cash payments separately; exclude noncash amortization and depreciation. Without these
inputs and their timing, the hypothetical revenue-capacity figures do not establish ROI or payback (ACCA on
relevant costs; ACCA on payback).

Best Practices for Manufacturing ROI

« Target Top Loss Drivers: Use data (OEE, downtime logs) to find the biggest issues (e.g. a PLC failure
causing weekly shutdowns, or a chronic QC bottleneck) (aiglabs.ai).

« Pilot and Measure: Implement Al on one line or process first and measure downtimelyield precisely
before vs after (through historical logs or parallel runs).

« Inclusive Costing: Include sensors, network infrastructure, change validation (especially in GMP), and
training in the cost base.

« Cross-Functional Teams: Engage operations, IT, and quality to validate results. When safety and
compliance are at stake, transparency in Al models and data lineage is key.

« Leverage Continuous Data: Unlike one-off projects, manufacturing Al often yields continued gains as
models learn more. ROl improves over time if models adapt to seasonal or product mix changes.

e Calculate Extended ROI: Distinguish development milestones from marketing decisions. Insilico
reported under 30 months from target-discovery program initiation to Phase | initiation (Insilico
Medicine); FDA lists clinical research and drug review as separate steps (FDA).

By systematically applying these principles, manufacturers can quantify payback in months and build a
compelling executive case for Al investments.
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Data Analysis and Models

A robust Pharma Al ROI Calculator must be data-driven. Key steps include:

1. Collect Baseline Data: Historical data on case volumes, cycle times, error counts, labor costs, revenue
per day, etc. Sources are often ERP/MES systems, financial ledgers, and time-tracking data . Without
data, any ROI is guesswork.

2. Define Impact Scenarios: Model possible changes in processing time and error rates. Label
unmeasured percentages as illustrative planning assumptions, and distinguish them from measured
pilot results. Begin with a cost-benefit analysis tailored to the organization (PwC).

3. Quantify Financial Metrics: Translate operational metrics into dollars. E.g., staff cost saved = (hours
saved) x (hourly wage + overhead), revenue gained = (days accelerated to market) x (daily sales).
Avoid double-counting benefits (e.g. don’t sum labor and revenue for the same time savings).

4. Incorporate Investment Cost: Detail all one-time and recurring costs: software subscriptions,
hardware, integration, validation, and training. Also include opportunity costs where relevant.

5. Compute ROI and Payback: Use standard formulas (see ROl Frameworks). It may help to produce
dynamic outputs (e.g. charts of cumulative cash flow over time, ROI totals after 1-5 years).

6. Perform Sensitivity Analysis: Especially for strategic payback, vary key assumptions (e.g. only 50% of
projected savings) to test ROI robustness.

Advanced calculators may also compute Net Present Value (NPV) or Internal Rate of Return (IRR),
discounting future benefits. But even a simple payback and ROl summary is valuable to executive audiences.

Case Studies and Evidence

Pharmacovigilance Examples: Rajaram (LinkedIn) presents a hypothetical PV ROI (Table 1) which we used
above (www.linkedin.com). In practice, many PV vendors (Argus, ArisGlobal, Lyv) report real client successes:
an ArisGlobal study noted early adopters achieving up to 80% touchless case processing
(www.drugdiscoverytrends.com).

Regulatory Examples: Other sources indicate similar trends. PwC'’s Life Sciences practice found that
embedding Al into regulatory review could boost global operating profit by $254B by 2030 (ciberspring.com).
While this $254B spans all of pharma Al, regulatory processes are major components.

Manufacturing Examples: Major insights come from industry consortia. The World Economic Forum’s
Lighthouse Network cites J&J India’s 50% downtime reduction (aiglabs.ai), and multiple pharma Lighthouse
plants report similar ROI on predictive maintenance. McKinsey cautions that few pharmaceutical companies
have seen the largest smart-quality benefits and that upfront investment and lab size affect the business case
(McKinsey).

Table Domain Improvements above summarizes select improvements and their sources. In every domain,
cited figures come from real companies or analyst studies. Collectively the evidence shows multi-million-
dollar scale benefits are achievable, not just incremental improvements.

Pharma & biotech Al consulting - Custom software - Data engineering Page 13 of 19


https://www.pwc.ch/en/insights/tax/pharma-life-sciences/ai-powered-reg-affairs.html
https://www.linkedin.com/pulse/how-measure-roi-pharmacovigilance-automation-rajaram-j-cjuye#:~:text=,including%20software%2C%20implementation%2C%20and%20maintenance
https://www.drugdiscoverytrends.com/pharmacovigilance-automation-role/#:~:text=Leading%20safety%20teams%20are%20seeing,review%2C%20quality%20review%20and%20submission
https://ciberspring.com/articles/measuring-ai-roi-in-pharma-frameworks-metrics-and-case-studies/#:~:text=,PwC%20Strategy
https://aiqlabs.ai/blog/system-integration-roi-calculator-is-it-worth-it-for-your-pharmaceutical-manufacturing-business#:~:text=,safety%20data%20aggregation%20with%20AI
https://www.mckinsey.com/industries/life-sciences/our-insights/digitization-automation-and-online-testing-embracing-smart-quality-control

IntuitionLabs

Discussion and Implications

The evidence above suggests Al can be a transformative investment in pharma, with ROI often realized
quickly if implemented thoughtfully. Several cross-cutting insights emerge:

« Al as Operational Leverage: Organizations that built ROI frameworks early found that a few pilots
deliver outsized value. Clinithink reported that only 10-15% of Al pilots yielded ~85% of total value
(ciberspring.com). The lesson: focus on high-impact cases (e.g. high-volume PV processing, critical
regulatory filings, bottleneck equipment) to maximize ROI. A Pharma ROI Calculator should allow
prioritization: model “what-if” across different use cases to identify the fastest payback.

» Scale and Sustainability: ROl must be sustained by integration. A one-off pilot with savings of $100K is
not enough unless processes are updated. Embedding Al into business-as-usual workflows—with
appropriate training and governance—ensures that gains persist. The Rol Calculator should thus
consider not just the initial impact but also recurring improvements (e.g. incremental gains as Al models
learn).

« Intangibles Matter: Risk avoidance and patient safety, while hard to put a $ on, are often of paramount
importance. Companies typically exclude such intangibles from strict ROI, but executives implicitly
value them. For instance, preventing a late-stage safety hold (potentially saving hundreds of millions in
lost sales) is low-probability but high-consequence. Some organizations incorporate a “risk-adjusted
benefit” factor or scenario in ROI estimates for such cases (e.g. probability-weighted financial impact).

« Workforce Impact: Al does not simply cut jobs; it reallocates human capital. In our framing, we credit
FTE reallocation as a benefit. Indeed, regulatory leaders emphasize shifting staff from formatting to
strategy (www.linkedin.com). A robust ROI analysis will model both saved labor costs and the value
generated by higher-skilled work (though the latter is more qualitative). In long-term forecasting, ROI
calculators can include a line for “value of human capital uplift,” recognizing that an experienced
pharmacist working on higher-level tasks is a hidden ROI.

e Vendor vs Build: The rumors of “build vs buy Al” are prominent. Many sources (e.g. industry webinars)
argue that purpose-built pharma Al platforms yield faster ROI than in-house point solutions, because
they embed regulatory compliance and domain knowledge. While explicit citations are lacking,
companies often report a mix of off-the-shelf and custom solutions. A ROI calculator can help this
decision: by projecting costs of in-house development vs license fees against speed and efficacy gains.

From a strategic viewpoint, the implications are profound. Al ROI calculations shift Al from IT-speak to
boardroom language. When framed correctly, Al moves from a speculative “innovation cost” to a defined cash-
flow generator. CFOs and VPs of finance are more willing to fund scaled digital programs when ROI
calculators demonstrate payback in a year or two and multi-year net benefits.

Lastly, the future holds even more: emerging generative Al promises to automate more knowledge work (e.g.
drafting regulatory narratives, summarizing safety trends). Indegene’s council study signals that while
generative Al is accepted for efficiency gains, it also raises new ROI challenges (model validation, compliance)
(default-uat.indegene.com). ROI calculators will evolve to accommodate these: for instance, calculating the
time saved by an Al agent proofing an entire clinical study report, versus manual review.
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Future Directions

Looking ahead, several trends will shape Pharma Al ROI:

« Generative Al Integration: Early results suggest GenAl can assist PV case narratives and regulatory
responses, but true ROI depends on trustworthiness. ROI calculators should expand to include quality
adjustments for GenAl (e.g. the cost of human review vs time saved). As GenAl models become more
validated, their efficiency boosts (potentially beyond 60—70% in some tasks) will likely dwarf current ROI
calculations.

« Regulatory Recognition of Al Use: Regulatory bodies are now issuing guidelines on AI/ML in quality
systems and labeling. Clarity from regulators may reduce the “compliance risk” component of ROI
calculations (i.e. less uncertainty premium), effectively lowering the perceived investment risk.

o Industry Benchmarks: As more Al projects report outcomes, industry benchmarks will emerge. We
expect reference ROI ranges (e.g., 50-100% for PV automation, 20-50% for supply chain Al) similar to
ROI tables in quality initiatives. When available, these should feed into ROI calculators for quick
estimates.

« Deployment Costs: Assess deployment choices using the changes in cash flows caused by each
decision (ACCA). Calculate ROI from documented benefits and costs rather than applying an assumed
multiplier.

« Holistic Value Assessment: Future ROI tools may incorporate patient outcome metrics (e.g. faster
cluster alerts in PV preventing adverse events) and societal ROI (improved health vs cost). While such
extensions go beyond traditional ROI, they will be important for companies aligning with mission-driven
goals.

Conclusion

The examples above combine illustrative calculations, prospective scenarios and selected reported operational
results. They do not establish a typical pharma Al ROI or payback period. Key takeaways include:

« Tangible Benefits: Assess each use case against its own baseline and costs. McKinsey cautions that
few pharmaceutical companies have seen the largest smart-quality benefits, citing upfront investment
requirements and lab size as constraints (McKinsey).

« Critical Metrics: Success depends on picking the right metrics (first-pass rate, cycle time, error rate)
and quantifying them before and after deployment (www.linkedin.com) (ciberspring.com).

» Methodology Rigor: A disciplined approach—baseline measurement, pilot testing, stakeholder
engagement, ongoing tracking—ensures that Al's value is proven and sustained (ciberspring.com)
(www.linkedin.com).

« Strategic Framing: Presenting ROI in business terms (dollar savings, revenue acceleration) is
essential. For example, linking reduced eCTD errors to faster approval and millions in revenue makes
ROI “real” to executives (www.linkedin.com).
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« Upfront Investment vs. Long-Term Gain: The PV scenario uses $150K in annual technology costs
and yields $100K in net annual benefits, an annual net-benefit-to-cost ratio of 66.7% (Rajaram J.). A
separate initial cash investment and timed incremental cash flows are needed to calculate payback
(ACCA).

With credible sources and data-based reasoning, this report equips decision-makers to build or use an Al
ROI calculator tailored to their operations. Such a tool will account for the specific cost drivers of PV, RA, and
manufacturing, enabling on-the-fly scenarios: “If we automate these 3 regulatory tasks, what is the expected
payback period?” By quantifying returns, companies can reframe Al from a speculative cost center into a
predictable profit-enhancer.

To assess an Al investment, calculate payback from its initial cash investment and the subsequent net cash
revenue or cash cost savings (ACCA). Use the reported operational results and illustrative scenarios above to
frame questions for a business case, and verify the investment, realized benefits and cash-flow timing for the
specific deployment before claiming a payback period.

Tables

Table 1. /llustrative ROI Calculation for a Pharmacovigilance Al Initiative. (Based on a mid-sized company with
10,000 ICSRs/year (www.linkedin.com).)

Item Amount Note / Source

Annual Labor Cost Saved $200,000 Automated case intake/data entry (www.linkedin.com)

Annual Compliance/Error Saved $50,000 Fewer manual QC errors (www.linkedin.com)

Total Annual Benefit $250,000 (Sum of above)

Annual Al Program Cost $150,000 Annual technology costs in the illustrative source example

Net Annual Benefit $100,000 (250k-150k)

Annual Net-Benefit-to-Cost Ratio 66.7% (100k/150k)

Payback Period Undetermined  Separate initial cash investment and cash-flow timing required (ACCA)

<div id="table2"></div>

Table 2. Example Al-Driven Improvements by Domain and Their Impact.

Domain / Use Case Improvement (Before - Business Impact Source
After)
PV Case Processing Time 14h baseline and 35% Separate Ciberspring examples; not a (Ciberspring)

decline are illustrative inputs = measured 3,000-case implementation
PV Annual Benefits — - +$100K (net benefits) $250K gross benefits less $150K annual costst (Rajaram J.)

(illustrative
calculation)
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Domain / Use Case

Regulatory Submission

Prep

Downtime (Manufacturing)

Changeover Time

Inventory Forecast
Evaluation

QC Lab Productivity

Target Discovery to Phase
I Initiation (R&D)

Improvement (Before -
After)

Possible 60% reduction

100% - 50% of prior level
(-50%)

100% - 78% of prior (—
22%)

Forecast metrics can
diverge from business
performance

Modeled potential: 50—
100% productivity
improvement

Under 30 months, as
reported on February 24,
2022

Business Impact

Prospective mid-sized-company scenario

Reduced unplanned machine downtime at J&J

Consumer Health, Mulund

Faster batch start-ups; higher throughput

Measure downstream business outcomes;
methodological guidance, not a measured
pharma case

McKinsey QC-lab estimate; assess financial
benefits against site-specific costs

Clinical-development milestone; FDA lists
clinical research and drug review as separate
steps

Source

(PwC)

(WEF)

(aiglabs.ai)

(Zhou et al.)

(McKinsey)

(Insilico Medicine)
(FDA)

L Net of Al program costs (as in Table 1 example).

Sources: Industry reports and case studies from PV, RA, and manufacturing domains (www.linkedin.com)
(numantratech.com) (aiglabs.ai) (intuitionlabs.ai) (intuitionlabs.ai), as detailed above.

Source links

Links cited in this article, in order of first appearance. Full addresses are provided for readers using extracted text.

1. https://lwww.mckinsey.com/industries/life-sciences/our-insights/digitization-automation-and-online-testing-embracing-smart-
quality-control

. https://lwww.drugdiscoverytrends.com/pharmacovigilance-automation-role

. https:/lwww.pwec.ch/en/insights/tax/pharma-life-sciences/ai-powered-reg-affairs.html

. https://aiglabs.ai/blog/system-integration-roi-calculator-is-it-worth-it-for-your-pharmaceutical-manufacturing-business

. https://www.linkedin.com/pulse/how-measure-roi-pharmacovigilance-automation-rajaram-j-cjuye

o o A W N

. https://www.accaglobal.com/gb/en/student/exam-support-resources/foundation-level-study-resources/ffm/ffm-technical-
articles/discounted-payback.html

7. https://ciberspring.com/articles/measuring-ai-roi-in-pharma-frameworks-metrics-and-case-studies
8. https://www.linkedin.com/pulse/beyond-pilot-phase-measuring-true-roi-ai-regulatory-affairs-ian-crone-zj2ve
9. https://numantratech.com/roi-of-ai-in-regulatory-case-studies-from-biotech-small-pharma

10. https://www.fda.gov/media/169453/download

11. https://lwww.fda.gov/drugs/fda-adverse-event-monitoring-system-aems/fda-adverse-event-monitoring-system-aems-public-
dashboard

12. https://resources.indegene.com/indegene/articles/gen-ai-roi-in-pharmacovigilance. pdf
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13. https://default-uat.indegene.com/what-we-think/reports/gen-ai-roi-in-pharmacovigilance

14. https://www.accaglobal.com/gb/en/student/exam-support-resources/fundamentals-exams-study-resources/f5/technical-
articles/relevant-costs.html

15. https://www.fda.gov/regulatory-information/search-fda-guidance-documents/part-11-electronic-records-electronic-signatures-
scope-and-application

16. https://www.mckinsey.com/industries/life-sciences/our-insights/generative-ai-in-the-pharmaceutical-industry-moving-from-
hype-to-reality

17. https://www3.weforum.org/docs/WEF_Global_Lighthouse_Network_2023.pdf
18. https://insilico.com/phasel
19. https://www.fda.gov/patients/learn-about-drug-and-device-approvals/drug-development-process

20. https://arxiv.org/abs/2308.13118
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About IntuitionLabs

IntuitionLabs is an Al consulting, custom software development and data engineering firm serving
pharmaceutical, biotechnology, medical-device and other life-science organizations. We work with clinical,
regulatory, medical-affairs, commercial, quality and IT teams to connect technology decisions with the work
people need to accomplish.

Al consulting and adoption

Our Al enablement services cover readiness assessments, use-case selection, governance and policies, team
workshops, adoption measurement and ongoing advisory support. We help organizations structure the
information layer behind Al: source material, context, permissions and maintained knowledge that make
generated answers useful and reviewable. Private LLM inference and hosted Al options support teams
evaluating how to operate Al with appropriate control over their data and infrastructure.

Software, data and life-science workflows

IntuitionLabs develops custom software for pharma and biotech, integrates enterprise systems, and builds
data engineering and business intelligence solutions. Areas of focus include Al agents, regulatory research,
medical writing, medical affairs, CMC information, competitive intelligence and clinical-document workflows.
Our eTMF intelligence work includes cross-system reconciliation and inspection-readiness support.

Enterprise platforms and regulated delivery

We provide Veeva services, application support, managed services, integrations and custom applications,
alongside enterprise content work involving platforms such as Egnyte. For regulated workflows, our services
include GxP enablement, computer-system validation and software development addressing 21 CFR Part 11
requirements. The applicable controls, validation responsibilities and acceptance criteria are defined for each
engagement.

Work with IntuitionLabs

Explore Al enablement, pharma and biotech software development, data engineering and Bl, and Veeva
services. Contact IntuitionLabs to discuss your workflow, information sources and implementation needs.

IntuitionLabs publishes educational research to help life-science teams make informed technology decisions.
Coverage of a product or organization does not imply a client relationship, endorsement or partnership.

Website: https://intuitionlabs.ali

This article is educational. Verify consequential medical, legal, financial, regulatory and technical decisions with appropriate professionals and the
cited primary sources. Company services are described separately from the article's research findings.
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